INTRODUCTION {#sec1-1}
============

Young women are considered to be at high risk for depression.\[[@ref1]\] The likelihood of developing depressive disorder is nearly double in women than in men, and the highest risk period for women occurs during the fertile years. Numerous epidemiological studies have shown that up to 10-15% of women of childbearing age show depressive symptoms.\[[@ref2][@ref3][@ref4]\] In particular, depressive disorder occurs in about 10% of pregnant women.\[[@ref2]\]

Despite the considerably high incidence of antenatal depression, little attention has been directed toward mood and anxiety symptoms during pregnancy. A plethora of studies have focused on the detection and treatment of postpartum mental health problems.\[[@ref5][@ref6]\] Recently, more attention has been paid to the connection between antenatal and postnatal depressive symptoms. Although one study found that the profiles of antenatal and postnatal depressive symptoms were different,\[[@ref7]\] other studies have found that among women with postpartum depression, over 50% had depression identified either before or during pregnancy.\[[@ref8]\]

The need to consider a perinatal spectrum of depressive symptoms is also underscored by the possibility that antenatal depression has been associated with obstetrical complications. Studies have repeatedly shown that mental health problems during pregnancy are associated with impaired obstetric and infant outcomes. Antenatal stress and depression, for example, have been linked to preterm birth, intrauterine growth restriction, and low-weight infants.\[[@ref9][@ref10][@ref11]\] Studies indicate that expectant mothers with prenatal depression may be less likely to attend antenatal examinations, a situation that contributes to unfavorable pregnancy outcomes such as inadequate weight gain, preterm delivery, low birth weight, and poor neonatal adaptation.\[[@ref12][@ref13][@ref14][@ref15]\] The offspring of mothers with depressive symptoms may experience long-term sequelae such as impaired neurological, cognitive, emotional, and behavioral development.\[[@ref2]\] Other studies, however, reportedly found no association between prenatal depression and obstetric outcome variables.\[[@ref16][@ref17][@ref18]\]

Due to conflicting reports on the impact of antenatal depression and few studies for exploring the antenatal and postpartum depression in the Korean population, we evaluated a group of women during and after pregnancy to examine the influences of antenatal depressive symptoms on obstetric outcomes and the association between antenatal and postpartum depressions in Korean pregnant women.

MATERIALS AND METHODS {#sec1-2}
=====================

Participants and procedures {#sec2-1}
---------------------------

This was a prospective cohort study. All pregnant women in the third trimester of gestation who received antenatal care at Seoul St. Mary\'s Hospital in Seoul, Korea from July 2009 to June 2010 were asked to participate in this prospective study. The aims and procedures for the study were explained to the women when they visited the hospital for antenatal care. A total of 494 pregnant women agreed to join the study were initially enrolled, and written consent was obtained. Of the participants, 467 (94.5%) delivered their babies at participating hospital, and the electronic medical records of the participants and their newborns were obtained and reviewed after delivery. Women with missing information for the independent variables were excluded from the analysis.

The study was approved by the Ethics Committees at the Clinical Research Coordinating Center of the Catholic Medical Center during 2009 (KC09OIS01368).

Measures {#sec2-2}
--------

Depressive symptoms were measured using the Edinburgh postnatal depression scale (EPDS), a 10-item self-reporting survey. This tool was designed by Cox *et al*. to screen for postpartum depression.\[[@ref19]\] It is the most widely used screening questionnaire for postpartum depression\[[@ref20]\] and is also used to screen for antenatal depressive symptoms.\[[@ref21]\] Cutoff score of 9/10 was used in this study. A cutoff value of 10 in the second and third trimesters was validated as the best combination of sensitivity, specificity, and positive predictive value.\[[@ref22]\] Cronbach\'s alpha coefficient of the EPDS in this study was 0.82, which suggests good internal consistency.

The Korean version of the EPDS was filled out by the participants. They also completed a questionnaire that recorded sociodemographic data and obstetrical characteristics. The EDPS questionnaire was administered once more after the women visited the hospital for postpartum care within 2 months of delivery.

The sociodemographic and obstetrical risk factors questionnaire included questions on age, pregestational body weight (underweight, BMI \[body mass index\] \<18.5; normal, 18.5 ≤ BMI \< 23; overweight, 23 ≤ BMI \< 25; and obese, 25 ≤BMI, according to WHO definitions for Asian populations\[[@ref23]\]) parity, gestational age, the highest level of education completed, occupation, alcohol habits, past and/or current health problems, history of adverse obstetrical outcomes such as abortion or preterm delivery, marital status, monthly income (\$2000-5000) was the range considered to be an average monthly income, based on the median monthly domestic household income in Korea; Statistics Korea 2007), family composit ion (extended family or nuclear family), and if the pregnancy was a planned one.

We analyzed the association between antenatal depression and perinatal outcomes on the basis of maternal and neonatal factors, respectively. The maternal factors included were gestational age at delivery, maternal gestational weight gain, cesarean section rate, preterm delivery, and oligohydramnios, and the neonatal factors included were neonatal birth weight, Apgar score. The criterion for birth weight was based on the gestational age at delivery, where cases with weights below the 10^th^ percentile or above the 90^th^ percentile were classified as small for gestational age (SGA) and large for gestational age, respectively; this criterion was derived from a worldwide study conducted by Alexander *et al*.\[[@ref24]\] All of the data about perinatal outcomes were obtained from medical records.

Sample size determination and statistical analysis {#sec2-3}
--------------------------------------------------

The required sample size was determined based on the correlation between the antenatal and postpartum EPDS scores as follows. First, we decided on a correlation coefficient of *P* = 0.3, which was suggested by Cohen as a medium effect, along with a two-sided significance level of 0.05 and 95% power.\[[@ref25]\] Based on these values, we found that at least 138 patients were needed to obtain statistically significant results; however, we also suspected that there would be a high-drop-out rate (\>70%), and therefore, we enrolled more than 460 patients in the present study.

The statistical software package SPSS 13.0 was used for analysis. The continuous variables were presented as mean ± standard deviation and analyzed using an independent *t*-test. In addition, the clinical characteristics and obstetric categorical outcomes were presented as frequency (%) and analyzed using Pearson *chi-square* or Fisher exact test, as appropriate. Gamma and Spearman correlation coefficient were used to analyze the relationship between the antenatal and postpartum EPDS scores. We considered two-sided *P* \< 0.05 as statistically significant.

RESULTS {#sec1-3}
=======

Characteristics of study population {#sec2-4}
-----------------------------------

A total of 1052 pregnant women visited our hospital during their third trimester of gestation. Among them, 467 pregnant women (44.4%) were included in the study and underwent the delivery at the participating hospital. Participants were divided into two groups on the basis of EPDS scores: A nondepressed group (*n* = 344, EPDS score ≤9) and depressed group (*n* = 123, EPDS score ≥10).

[Table 1](#T1){ref-type="table"} presents the sociodemographic characteristics of the participants. More than half of the participants were between the ages of 30 and 35 years. There were significant differences regarding the women\'s educational and occupational status. There were more pregnant women with low levels of education in the depressed group than in the nondepressed group (14.6% vs. 8.1%, respectively, *P* = 0.038). There were also more unemployed women in the depressed group than in nondepressed groups (54.5% vs. 41.6%, respectively, *P* = 0.014). A significant difference was noted in the marital status between the two groups; that is, the depressed group included more women who were unmarried or had remarried than did the nondepressed group (6.5% vs. 1.7%, respectively, *P* = 0.08). The nondepressed group had more women who were in extended families than those in the depressed groups (16.0% vs. 7.3%, respectively, *P* = 0.016).

###### 

Sociodemographic factors according to antenatal depressive symptoms

![](JRMS-19-807-g001)

Obstetrical characteristics in the two groups of women were also compared \[[Table 2](#T2){ref-type="table"}\]. The depressed group had more multiparous pregnant women more than the nondepressed groups (49.6% vs. 39.0%, respectively, *P* = 0.040). In the depressed groups, there were more women who had adverse obstetrical histories than in the nondepressed group; these included abortion (39.0% vs. 14.0%, respectively, *P* \< 0.001) and fetal abnormal findings (10.6% vs. 4.9%, respectively, *P* = 0.029).

###### 

Obstetrical characteristics according to antenatal depressive symptoms
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Perinatal outcomes {#sec2-5}
------------------

We reviewed the delivery data pertaining to the general health of the mother-newborn pairs in the immediate postpartum period. As shown in [Table 3](#T3){ref-type="table"}, no significant differences were found for gestational age at delivery (*P* = 0.390), gestational weight gain (*P* = 0.306), cesarean section rate (*P* = 0.849), unintended cesarean section rate (*P* = 0.088), preterm delivery (*P* = 0.769). Oligohydramnios occurred more frequently in the depressed group than in the nondepressed group (7.3% vs. 3.2%, respectively, *P* = 0.053). However, it was not statistically significant. We also found that antenatal depression was not significantly associated with adversely neonatal outcomes such as neonatal birth weight (*P* = 0.843), low 1- and 5-min Apgar score (*P* = 0.269 and 0.656).

###### 

Perinatal outcomes according to antenatal depressive symptoms
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Antenatal and postnatal Edinburgh postnatal depression scale {#sec2-6}
------------------------------------------------------------

The scores of 123 out of 467 women (26.3%) were ≥10 points during their third trimester. Of the 467 pregnant women, 192 were followed-up during the postpartum period. Out of 192 women, 56 (29.2%) scored \>10 points. The prevalences of antenatal and postnatal depression were similar as assessed by self-reported survey. Women in the antenatal depressed groups developed postpartum depressive symptoms more frequently than those in the antenatal nondepressed group (59.6% vs. 17.9%, respectively, *P* \< 0.001). A highly significant association was noted between the antenatal and postnatal EPDS scores, with a Spearman correlation coefficient of 0.604 and gamma value of 0.743 \[[Table 4](#T4){ref-type="table"}\].

###### 

Association between antenatal and postpartum depressive symptoms (*n* = 192)
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Drop-out analysis {#sec2-7}
-----------------

Of the 467 pregnant women who underwent the delivery at the participating hospital, 192 (41.1%) were administered the EPDS once more during the postpartum period. A busy clinical setting may have contributed to the high-drop-out rate. We compared the basic characteristics between "postpartum followed-up participants" and "drop-out participants" to rule out any selection bias. Because no significant differences were observed in the sociodemographic and obstetric data including the prevalence of psychiatric illness between the two groups, we concluded that "postpartum followed-up participants" could be used as a representative sample of participants in the third trimester.

DISCUSSION {#sec1-4}
==========

This study clearly demonstrates a strong relationship between perinatal depressive symptoms in the third trimester and postpartum although antenatal depression does not lead to unfavorable perinatal outcomes. These findings support the existence of a continuum in prenatal depressive symptoms from the third trimester to the postpartum period and indicate that the EPDS has good predictive power to identify women in the third trimester of pregnancy who are at high risk for elevated postpartum EPDS scores.

Senturk *et al*. analyzed the relationship between social support and antenatal depression in 772 women in their third trimester of pregnancy. They reported that predisposing factors for antenatal depression included a previous history of depression or mental disorder; moreover, lack of social support was strongly implicated in the etiology of perinatal depression. Particularly, lower quality relationships between key family members were strongly associated with third-trimester depression.\[[@ref26]\] Our findings not only support this result but also implicate further risk factors associated with antenatal depression. Our data show that socioeconomic status and the burden of childcare were linked to depressive symptoms. The quality of marital life and familial support could be considered important correlates.

In our study, antenatal depression had no immediate impact on perinatal outcomes. Chung *et al*. reported that women who showed a significant degree of depression in the third trimester of pregnancy had an increased risk of requiring epidural anesthesia, cesarean section, or instrument-assisted vaginal delivery during childbirth compared with less depressed mothers. The infants born to these depressed mothers were more likely to be admitted to a neonatal intensive care unit than were neonates born to less depressed mothers.\[[@ref27]\] However, Andersson *et al*. reported in a population-based study that depressive or anxiety disorders were not associated with preterm delivery or SGA birth in Sweden.\[[@ref16]\] Perkin *et al*. did not find maternal depression to be associated with such obstetric complications as preterm delivery, labor induction, labor acceleration, analgesia use, and nonspontaneous delivery.\[[@ref17]\] Suri *et al*. also found no significant impact of prenatal depression on infant gestational age, birth weight, Apgar score, or admission to the neonatal intensive care unit.\[[@ref18]\] These findings support the results of our study.

There are some limitations of our study. First, the EPDS has well-known limitations, as it cannot diagnose depression. However, although this self-reported questionnaire is not diagnostic, it is sensitive to depressive symptoms. Second, it is possible that some participants may have under-reported their depressive symptoms on the screening questionnaire. Furthermore, more pregnant women who have depressive symptoms may be dropped from the study because only those who agreed to join the study filled out a questionnaire. A third limitation is that not all participants were actively followed up during the postpartum period. However, the similarity of basic characteristics between the "postpartum followed-up" and "drop-out" groups would indicate that "postpartum followed-up participants" could be used as a representative sample.

Despite these limitations, our study\'s strength is that it provides a comprehensive understanding of antenatal depression. This study was designed to explore the influences of sociodemographic factors as potential confounders of antenatal depression. Moreover, other important dimensions such as obstetrical factors have been considered.

The findings of our study contribute to an understanding of antenatal depression and the importance of being adequately attentive to maternal mental health and well-being during pregnancy. The direction of research and clinical efforts needs to move towards understanding and managing antenatal depression. It has to be recognized that identifying antenatal depression and referring high-risk women to appropriate care are the duties of the obstetricians as primary healthcare providers for pregnant women. Identification of depression during pregnancy enables healthcare providers to follow up high-risk women and implement preventive interventions or clinical interviews to establish the diagnosis of antenatal depression.
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